Appendix G. Comment Letters on the Draft Report and the Department’s Responses

Attachment 2
Response to PCL

Responses to comments from Planning and Conservation League

(December 22, 2005)
on Draft State Water Project Delivery Reliability Report — 2005

Responses to comments on the adequacy of CalSim-Il

Comment: CalSim-ll has not been calibrated or validated.

Response: CalSim-Il is essentially a continuous accounting model, supplemented by a linear
programming module to optimize the monthly operation of the system without
foresight about the conditions in the next period. The primary physical law
governing the simulation procedure is conservation of mass, maintaining a mass
balance from one period to the next, while optimizing allocations of the available
water in that period without foresight about the future periods of simulation.
Models such as CalSim-II are inherently different from models that simulate
hydrologic processes based on the physical laws governing the
precipitation-runoff and the physical routing of water through a system of
channels with defined geometry, roughness, streambed slope, etc. The classical
model calibration process is difficult to apply to planning models, such as
CalSim-lIl, that are primarily used to predict operations and water availability for a
fixed level of development in the future. Continuing development of new
supplies, along with changes in demands and the regulatory environment have
all resulted in considerable changes to the management of the Central Valley
Project (CVP)/State Water Project (SWP) system in the past 35 years. Project
operations to meet future demands are often predicated on operation rules,
storage and conveyance facilities, and demand levels which are necessarily
different from historical conditions.

Although classical approach to model calibration can not be applied to models
like CalSim-Il, calibration of some of the important components of the model is
possible, and has been done. For instance, one of the most important
components of the model, its hydrologic component, has been calibrated by
including closure terms in the form of local surface water accretions from every
depletion study area (DSA) of the model network to match the historically
available stream gage records. The routine used to determine the Sacramento
River flows and the corresponding Delta exports that meet Delta water quality
standards, is an Artificial Neural Network (ANN) model that is trained using the
calibrated Delta Simulation Model (DSM2) prior to being used in CalSim-II|
simulation runs. Also, a revised groundwater-surface water interaction module is
currently being developed that uses groundwater-surface water response
functions produced by the simulation of the historical groundwater pumping
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amounts that match the available historical data on groundwater levels and
stream gage data. The above components of CalSim-Il, that are either directly or
indirectly calibrated, are three of the most important components of the model
that have the most significant impacts on the simulation results, and as such, it
would be inaccurate to claim that CalSim-IlI has not been calibrated. In the
absence of a classical approach to calibration applicable to complex models like
CalSim-Il, the next best approach is generally to set model parameters for a
simulation run relying on experience and then verifying the results of the
simulation run by comparing to historical operations. To verify model results, the
Department of Water Resources (DWR) conducted a 24-year simulation using
historical input from 1975 to 1998. The results of this study showed remarkable
matching of the simulated values of the major components of system operation to
historical values. Components such as stream flows at key locations and the net
Delta outflow index showed little difference between simulated and historical
values. Therefore, it would be inaccurate to claim that CalSim-Il has not been
validated. For detailed examination of the validation study the reader is referred
to CalSim-Il Simulation of Historical SWP/CVP Operations, Technical
Memorandum Report, November 2003.

It is unclear whether CalSim-Il incorporates limitations to groundwater use
in the Sacramento Valley.

The issue of over-estimation of the water available in the Delta as a result of
excessive pumping of groundwater in the Sacramento Valley was examined in
the CalSim-Il Simulation of Historical SWP/CVP QOperations, Technical
Memorandum Report, November 2003, and addressed in the Peer Review
Response report of August 2004. The results of the simulation indicated that
CalSim-ll, in fact, under-estimates the long-term contribution of the groundwater
when compared to the historical groundwater pumping in the Valley, and only
slightly over-estimates this contribution in extended drought periods. The Peer
Review Response report states:

“The mix of surface water and groundwater used by the model to meet
Sacramento Valley consumptive demands depends primarily on project
water allocation decisions and levels of minimum groundwater pumping
that are specified in the model. Over the 24-year period average annual
net groundwater extraction in CalSim-ll as compared to estimates based
on the Central Valley Groundwater Surface Water Model (CVGSM) is
lower by 378 thousand acre-feet (taf). The average annual net stream
inflow from groundwater in CalSim-Il is 190 taf greater than estimated by
the CVGSM for the same period. The combined effect of dynamically
modeling groundwater operations in CalSim-IlI (pumping, recharge and
stream-aquifer interaction) leads to 188 taf per year less water being
available to the Delta. For the 1987-92 period the combined effect results
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